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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The solar-battery power unit characterized by to have the short-circuiting means which can 
short-circuit between the output terminals of a solar cell module when both the outputs of a quantity of 
light detection means output a signal when the quantity of light which carries out incidence to a 
humidity detection means output a signal when the solar cell module which generates electromotive 
force by light, and a certain fixed humidity are reached, and a solar cell module becomes below constant 
value, the above-mentioned humidity detection means, and a quantity of light detection means are 
outputted. 

[Claim 2] Said a certain fixed humidity is a solar-battery power unit according to claim 1 which is 70 - 
90%RH. 

[Claim 3] The constant value of said quantity of light is a solar-battery power unit according to claim 1 
which is 10 mW/cm2. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated; 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the power unit which was with the solar battery. 
[0002] 

[Description of the Prior Art] In recent years, the interest about earth environment increases and it has a 
great hope for the solar battery as one of the clean energy. It will have become, by the time the cost of a 
solar battery is falling to about 700 yen per W and it can equal a Diesel engine generator by the research 
and the volume efficiency for the past about ten years, however, the ratio from the cost of the existing 
source power supply - there is still a several times as many aperture as this with BE **, and the further 
cost cut is called for towards full-scale spread. 

[0003] The cost cut of a modularization process is lifted as a target of the above-mentioned cost cut. 
According to the edited by Institute of Electrical Engineers of Japan "a solar-battery handbook", the 
solar-battery manufacturer of the present many is manufacturing the super straight module (it is 
henceforth described as a glass module) shown in drawing 2 . Although this type of module is strong 
and excellent also in the resistance to environment since a front face is glass, mass-production nature is 
low and is holding the weak spot of being heavy and expensive. 

[0004] Then, in order to make cheaper modular production possible, a module of all the products made 
of resin like drawing 3 has been examined and put in practical use. Using simple approaches, such as 
coating, since it can manufacture, all these modules made of resin have high mass-production nature, 
and a module can be manufactured thinly, lightly, and cheaply. It is preeminent for the productivity 
when using a long amorphous-silicon solar cell, and it is especially considered to be also the trump card 
of a cheap solar cell module. 
[0005] 

[Problem(s) to be Solved by the Invention] However, all the modules made of resin are inferior to the 
glass module to a resistance to environment, especially moisture permeation. In order to pursue low cost, 
thickness of covering resin will be made thin and there is a problem of weakening a resistance to 
environment further. When a solar-battery power unit is constituted using such a module, at the time of 
use, with humidity, the leakage current between forward negative electrodes increases, and the 
abnormality fall of an electrical potential difference may be caused. This situation is the same also about 
a glass module, and when cracked on a glass front face by hail etc., it may cause the abnormality fall of 
output voltage like all the modules made of resin with the moisture which permeated from the check. 
[0006] In view of the above-mentioned trouble, it succeeded in this invention, and it aims at failure by 
moisture permeation offering the solar-battery power unit of little high-reliability overwhelmingly. 
[0007] 

[Means for Solving the Problem] The above-mentioned purpose is attained by the solar-battery power 
unit characterized by to have the short-circuiting means which can short-circuit between the output 
terminals of a solar cell module when both the outputs of a quantity of light detection means output a 
signal when the quantity of light which carries out incidence to a humidity detection means output a 
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signal when the solar cell module which generates electromotive force by light, and a certain fixed 
humidity reach, and a solar cell module becomes below constant value, the above-mentioned humidity 
detection means, and a quantity of light detection means are outputted. 
[0008] 

[Function] Hereafter, an operation of this invention is explained based on drawing 1 with the detailed 
configuration. 

[0009] By irradiating light, electromotive force.occurs in a solar cell module 11. Since the output of the 
humidity detection means 12 is not outputted when not humid, the electromotive force which a gate 
signal was not inputted to the short-circuiting means 14, but was generated to the module is supplied to a 
load through the antisuckback diode 15. 

[0010] Moreover, since the output of the quantity of light detection means 13 is not outputted when 
optical reinforcement is strong, a short-circuiting means 14 does not operate like the above, but the 
output of a solar cell module 1 1 is supplied to a load, time [ when optical reinforcement is weak ] it is 
humid — the humidity detection means 12 — and it is alike and both the outputs of the quantity of light 
detection means 13 are outputted, the output is inputted as a gate signal to a short-circuiting means 14, 
and a short-circuiting means 14 short-circuits between the terminals of a solar cell module 11. This 
situation is shown in drawing 4 . An axis of ordinate expresses optical reinforcement, the axis of 
abscissa expresses relative humidity, and a solar cell module output connects too hastily in a shadow 
area. The threshold of a quantity of light detection means and a humidity detection means can be 
decided to be arbitration according to the demand of a load, namely, — if it is the system which is used 
until last-minute about the generation-of-electrical-energy output by sunlight - the threshold of the 
quantity of light — low — it must press down — an irrigation-pump system - like — ** — if it is the 
system which does not operate when there is no fixed quantity of light, the high threshold of the quantity 
of light can be taken. As a threshold of the quantity of light, it is [ that what is necessary is just to choose 
RH 70 to 90% at humidity ] desirable to choose the quantity of light from which the difference of 
photovoltaic cell temperature and atmospheric temperature becomes 10 degrees C or less in general. 
Although it changes somewhat with configurations of module, this quantity of light is two or less 10 
mW/cm in general. It is based on the result of wholeheartedly research to an artificer that the threshold 
of such the quantity of light can be taken, and when eel temperature is higher than environmental 
atmospheric temperature, it is based on degradation of the eel by permeation of humidity hardly 
breaking out. 

[001 1] The data applied to drawing 5 at this are shown. An axis of ordinate expresses the shunt 
resistance (unit omega-cm 2) of a solar cell module, the axis of abscissa expresses the irradiation time of 
light, and environmental temperature and humidity are 65 degrees C and 85%RH. A dotted line is a time 
of luminous intensity being 5 mW/cm2 in drawing 5 , and the continuous line shows the time of 
luminous intensity being 100 mW/cm2. The output terminal of a solar cell module was taken as 
disconnection. Although shunt resistance of a solar cell module is decreasing sharply in dozens of hours 
when optical reinforcement is weak, shunt resistance does not decrease under strong light. That is, under 
strong light, the temperature of a eel becomes higher than environmental temperature, and it is shown 
that degradation does not break out. Moreover, if a module output is short-circuited and an electrical 
potential difference is made not to be impressed to a solar battery even if moisture permeates into a 
module, the fact that degradation can be prevented will also be uniquely discovered as a result of 
wholeheartedly research of an artificer. The data concerning this are shown in drawing 6 . An axis of 
ordinate expresses the shunt resistance (unit omega-cm 2) of a solar cell module, the axis of abscissa 
expresses the irradiation time of light, and environmental temperature and humidity are 65 degrees C 
and 85%RH. The dotted line shows the case where a solar-battery output terminal is considered as 
disconnection, by drawing 6 , and the continuous line shows the case where a solar-bakery output 
terminal is short-circuited. Exposure luminous intensity is 3 mW/cm2. In disconnection, shunt resistance 
of a solar cell module is decreasing sharply in dozens of hours, but if the output terminal is short- 
circuited, shunt resistance will not decrease. That is, if an output terminal is short-circuited and it is 
made for an electrical potential difference not to come out even if moisture carries out ** grade 
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permeation, it is shown that degradation does not break out. This invention will not be able to be made 
without using skillfully the above-mentioned fact discovered as a result of wholeheartedly research of an 
artificer. 

[0012] As a solar cell module 1 1 used for this invention, the component which has photo-electric- 
conversion layers, such as an amorphous silicon, single crystal silicon, polycrystalline silicon, and a 
compound semiconductor, is combined, and the module enclosed using weatherproof resin, such as 
EVA (ethylene vinyl acetate), can be used. There are some which used the resistance change by water 
absorption of a macromolecule as a humidity detection means 12. As a quantity of light detection means 
13, there are a thing using resistance change of CdS and a thing using the optical electromotive style of a 
photodiode, and the short-circuit current of the solar cell module 1 1 measured by time sharing can also 
be used, for example. A transistor, MOSFET and GTO, a mechanical relay, etc. are used as a short- 
circuiting means 14. It is important to choose the component of a suitable capacity according to the scale 
of a short-circuit current. 
[0013] 

[Example] (Example 1) By the RF plasma-CVD method, two-layer covering of the amorphous silicon 
photo-electric-conversion layer was carried out on the stainless steel substrate, the laminating of the 
transparence electric conduction film which consists of ITO further was carried out, the current 
collection electrode was formed with a conductive paste, and the tandem-die amorphous silicon solar 
battery element was obtained. 

[00 14]' It made, as thermal melting arrival of this was put and carried out by EVA resin with a thickness 
of 0.5mm and a solar cell module was shown in drawing 3 . The open circuit voltage of this solar cell 
module was [ 0.44A and the conversion efficiency of 1.7V and a short-circuit current ] 6.0%. It enabled 
it to take out an output from the digital hygrometer equipped with the giant-molecule humidity sensing 
element as a humidity detection means. It enabled it to take out an output from the digital illuminometer 
using the photodiode as a quantity of light detection means. The AND of the output of the above- 
mentioned detection means was inputted into the **-SU electrode of a transistor, using a transistor 
(maximum collector current 0.5 A) as a short-circuiting means. The threshold to a humidity detection 
means and a quantity of light detection means was constituted as it indicated drawing 7 R> 7 that it is 
given with a DIP switch. 

[0015] The output voltage of the power unit when making a threshold into 85% of humidity RH and 
quantity of light 10 mW/cm2 is shown in drawing 8 . An output connects too hastily at the time of the 
humidity more than 85%RH, and two or less quantity of light 10 mW/cm, and it turns out that it is 0V. 
Although this power unit was put on the temperature of 65 degrees C, 85% of humidity RH, and the 
environment that becomes optical on-the-strength 10 mW/cm2 for 500 hours and degradation of shunt 
resistance was investigated before and behind that, there was no reduction of shunt resistance. 
[0016] (Example 2) The thing same also as a humidity detection means as an example 1 was used using 
the same amorphous solar cell module as an example 1. The analog illuminometer which had CdS in the 
detector as an optical on-the-strength detection means, and was was used. Analog KOMBARETA and 
variable resistance were used for the threshold setup of an optical on-the-strength detection means. The 
mechanical relay was used as a short-circuiting means. This is shown in drawing 9 . The threshold of 
humidity was made into 0% in this example. If it carries out like this, since the output of a humidity 
detection means is always outputted, a solar cell module will short-circuit it only on the conditions that 
* the quantity of light is low. if it puts in another way, there will be no humidity detection means — ** — 
the power unit which does not break down by permeation of the humidity which is the purpose of this 
invention may be constituted. However, in order not to use a humidity detection means, the 
disadvantageous profit of an output stopping coming out also in the state of [ of weak light ] the low 
humidity which may originally be outputted will be received. Actuation of an example 2 is shown in 
drawing 10 . humidity 85%RH - the case where a threshold is set up, and a ratio - the output in BE and 
a shadow area is no longer obtained. 

[0017] (Example 3) The short-circuit current of the module by the moisture sensitive device and time 
sharing which change resistance as a humidity detection means corresponding to humidity was used . 
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using the solar cell module for dc-battery charge of a single crystal (resin seal, output voltage 12V, and 
output current 0.2A), and the relay was used as a short-circuiting means. In order to measure a short- 
circuit current by time sharing, to the phase fault relay, the timer output was inputted and it decided to 
measure a short-circuit current in 1 time and 1 second in 5 minutes. A measurement result is memorized 
by the D mold FF as a quantity of light output. Furthermore, the output of a power unit was connected to 
the dc-battery through antisuckback diode. This situation is shown in drawing 1 1 . In dc-battery 
connection, antisuckback diode is indispensable in order to prevent that an excessive reverse current 
flows in at the time of a short circuit. The timing chart of this example of operation was shown in 
drawing 12 . An axis of abscissa is time amount and shows a humidity detection output, a quantity of 
light detection (D mold FF) output, a timer output, a short circuit gate output, and module output voltage 
with time amount. In this example, in order to short-circuit a solar cell module compulsorily also in a 
strong light-hour, the sufficiently large current capacity of a relay must be taken. 
[0018] 

[Effect of the Invention] The solar-battery power unit built over this invention as mentioned above A 
humidity detection means to output a signal when the solar cell module which generates electromotive 
force by light, and a certain fixed humidity are reached, A quantity of light detection means to output a 
signal when the quantity of light which carries out incidence to a solar cell module becomes below 
constant value, Since it consists of a short-circuiting means which can short-circuit the output terminal 
of a solar cell module when both the outputs of the above-mentioned humidity detection means and a 
quantity of light detection means are outputted The quantity of light can set modular output voltage to 0, 
when below constant value and humidity are more than constant value, and it can prevent a solar cell 
module breaking down. 

[0019] (2) which can offer the highly reliable solar-battery power unit which does not break down even 
if it uses it in a high humidity area like (1) Southeast Asia, even if it uses all the cheap modules made of 
resin [ namely, ] Since all (3) modules made of resin which can constitute a solar-battery power unit, 
without spoiling a resistance to environment (receiving especially humidity) can be used for insurance 
Since the threshold of (4) quantity of lights which can offer a solar-battery power unit cheap as a result, 
and humidity is doubled with application system and it can change into arbitration, it is effective in the 
ability to constitute the possible solar-battery power unit of optimization to various environments. 
[0020] Thus, if this invention is used, since [ being unprecedented ] new, cheap, and a highly reliable 
solar-battery power unit can be offered, the industrial utility value of this invention is very large. 



[Translation done.] 
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